Synergistic effect of estramustine and [3'-keto-Bmtl]-[Val2]-cyclosporine (PSC 833) on the inhibition of androgen receptor phosphorylation in LNCaP cells.
Estramustine phosphate has been used frequently alone or in combination with other drugs for the treatment of hormone-refractory prostate cancer. Estramustine is one of the major active metabolites of estramustine phosphate in vivo. We recently demonstrated that estramustine acts as an androgen antagonist, and the combination of estramustine with [3'-keto-Bmtl]-[Val2]-cyclosporine (PSC 833) results in synergistic cytotoxicity. Unlike other regulators of microtubules, such as paclitaxel, the present study demonstrated that estramustine alone or in combination with PSC 833 did not induce bcl-2 phosphorylation in LNCaP cells. No synergism between estramustine and PSC 833 in the induction of bcl-2 phosphorylation was obtained in MCF-7 cells exposed for 16 hr to estramustine (5-15 microM) and PSC 833 (5 microM). A significant synergistic antiandrogenic effect as measured by the inhibition of dihydrotestosterone-induced reporter gene luciferase expression in both wild-type and mutated androgen receptor (AR) cDNA-transfected HeLa cells was observed when the cells were exposed to estramustine and PSC 833. Treatment of LNCaP cells with estramustine alone (5-15 microM) resulted in a decrease of AR expression and phosphorylation. This effect was enhanced markedly by PSC 833. A strong correlation between AR phosphorylation and expression of the AR target gene PSA was obtained in dihydrotestosterone-stimulated LNCaP cells. The up-regulated PSA expression is a function of the level of the phosphorylated AR (r = 0.9814), but not the dephosphorylated form of the receptor protein (r = 0.4808). Thus, our studies suggest that the synergism between estramustine and PSC 833 in LNCaP cells is a consequence of inhibition of AR expression and phosphorylation, thus leading to interruption of AR-mediated gene expression.